High throughput detection of microsatellite instability by denaturing high-performance liquid chromatography.
Microsatellite instability (MSI) is a hallmark of the DNA replication error phenotype, due to the inactivation of mismatch repair genes. MSI has been implicated in colon and many other gastrointestinal cancers. MSI usually can be analyzed by PCR amplification of microsatellite markers followed by electrophoresis and detected using autoradiography or fluorescence techniques. We report here a novel method for high-throughput detection of MSI using denaturing high performance liquid chromatography (DHPLC). Amplification of two mononucleotide markers (BAT25 and BAT26) by polymerase chain reaction (PCR) is followed by DHPLC analysis to display alteration in the length of repetitive sequences. These two markers were tested in 84 colorectal cancer samples confirmed to be 44 MSI-H and 40 MSI-L or MSS, previously defined by multiple microsatellite markers and/or by immunohistochemical analyses of MLH1 and MSH2 proteins. Among 44 MSI-H samples, sequence variations in BAT26 and BAT25 were detected in 44 (100%) and 43 (98%), respectively, while no sequence variation in the two markers was detected in 40 MSI-L or MSS samples. A total of 96 gastric cancers and their matched normal tissues were then analyzed for MSI-H using this method. Sequence variations in BAT26 and BAT25 were detected in nine (9.4%) samples. Seven of the nine cases were shown unstable at both BAT26 and BAT25; one each was unstable at BAT26 or BAT25. These results were confirmed by autoradiography analyses. Together, our results demonstrate high sensitivity and specificity of DHPLC in the analysis of sequence variations in BAT25 and BAT26 to determine MSI status. This simple, efficient, and high-throughput approach will facilitate analysis of MSI in large sample sets of any cancers.